Chronic acrylamide exposure in male mice induces DNA damage to spermatozoa; Potential for amelioration by resveratrol.
Humans are chronically exposed to acrylamide since carbohydrate rich foods contain the toxicant as a result of cooking at high temperatures. While acrylamide is unreactive with DNA, it is readily oxidised to glycidamide, which adducts with DNA. This metabolism occurs via the enzyme, cytochrome P450, family 2, subfamily E, polypeptide 1 (CYP2E1). Acrylamide was administered to male CD1 mice for three or six months at a dose of 0.18mg/kg bodyweight/day. DNA damage was detected in germ cells and mature spermatozoa of exposed mice without compromising their overall fertility. The use of resveratrol, an antioxidant and known CYP2E1 inhibitor, was found to ameliorate the DNA damage in both germ cells and spermatozoa. However, extended resveratrol treatment (six months, 10.0mg/kg bw/week) resulted in premature activation of these cells. Thus the DNA damage found in spermatozoa after chronic acrylamide administration can be alleviated but an alternative CYP2E1 inhibitor may be required.